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[0001] The present invention claims the benefit of Korean Patent Application No. P2000- 
85390 filed in Korea on December 29, 2000, which is hereby mcorporated by refeience. 



BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a liquid crystal display, and more particularly to a 
circuit and method of driving a liquid crystal display. 
Discussion of the Related Art 

[0003] Generally, liquid crystal display (LCD) devices control light transmittance of liquid 
crystal cells in accordance with an electrical signal, thereby displaying an image. An 
active matrix LCD device includes switching devices for each liquid crystal cell, thereby 
sequentially displaying multiple images to generate a moving image. The active matrix 
LCD device uses thin film transistors (TFTs) as the switching devices. Since the LCD 
device has smaller dimensions than a conventional display tube, LCD devices have been 
widely used in personal computers, notebook computers, ofiSce automation equipment 
such as copy machines, for example, and portable equipment such as cellular phones and 
pagers, for example. 

(0004J Presently, polycrystalline silicon panels are used for switchmg devices and devices 
for peripheral driving circuits of the active matrix LCD. A polycrystalline silicon driving 
circuit sequentially applies data voltage from a first data line to a last data line while a gate 
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line is held in an ON-state, thereby decreasing writing time. However, as polycrystalline 
silicon panels become bigger, the data and gate lines become longer, parasitic capacitance 
and resistance increase, and the display signal is delayed. Accordingly, to drive the 
polycrystalline silicon panel, a block driving method is used that divides the data line into 
several blocks. 

[0005] FIG. 1 shows a circuit diagram of a display panel driven by a block driving method 
according to the conventional art. 

[00061 ^ FIG, 1, data switches <t>2>— <l>n sequentially connect data signals transmitted 
via signal lines Si-1, Si, Si+1 to data lines DLl, DL2,...DLn, and pixel switches PI, 
P2,. , .Pn transmit the data signals to corresponding pixels (not shown). For example, a 
data signal is input through the signal line Si, and upon enabling the data svritch N„ the 
pbcel switch PI is turned ON through a first data line DLl to apply the data signal to a 
corresponding pixel (not shown). Almost simultaneously, the data swtch ^2 is turned ON, 
and the data signal Si is transmitted to a second pixel (not shown) through a second data 
line DL2 and a second pixel switch P2. This switching operation is continuously repeated 
until the data switch is turned ON. 

[0007] FIG. 2 shows a driving waveform of the block driving method shown in FIG. L 
[0008] In FIG. 2, when transmitting a data signal to a gate line GL, a gate input signal GI 
is applied to close the pixel switch. Then, the data signal is sequentially applied to first 
through rf^ data lines DL 1 to DLa Accordingly, a delay is generated between a time t^ 
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when a data signal Si is transmitted by the first data switch <{>, to the first pixel and a time t^ 
when the data signal Si is transmitted by the n^*' data swtch to the n^' pixel, thereby 
creating a vertical stripe on the display panel. Furthermore, since liquid crystal 
capacitance increases at low operating temperatures, the vertical stripe is more prominent. 

SUMMARY OF THE INVENTION 
[0009] Accordingly, the present invention is directed to a circuit and method of driving a 
liquid crystal display that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art 

[0010] An object of the present invention is to provide a circuit and method for driving a 
liquid crystal display that includes a capacitor connected between corresponding data lines. 
[0011] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part wll be apparent from the description, or may be 
learned by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure and method particularly pointed out in the 
written description and claims hereof as well as the appended drawings. 
[0012] To achieve these and other advantages and in accordance with the puipose of the 
present invention, as embodied and broadly described, a liquid crystal display panel 
driving circuit includes a plurality of data signal lines, a plurality of data lines, a plurality 
of data switches, each data switch connecting at least one data signal line to the plurality of 
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data lines, a plurality of pixels, a plurality of pixel swtches connecting a data signal 
transmitted on each data line to at least one of the pixels, and a pluralit>' of capacitors, each 
capacitor connected to at least one of the data lines for storing a voltage corresponding to 
the data signal transmitted by one of the data switches and for transmitting the voltage to 
one of the pixels. 

[0013] In another aspect, a method for driving a liqmd crj'stal display includes sequentially 
switching a plurality of signal transmission paths between a plurality of signal and data 
lines to sequentially charge voltages corresponding to a data signal to a plurality of data 
Ime capacitors, and simultaneously transmitting each voltage of each data line capacitor to 
a pixel through at least one of the data lines. 

[0014] It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and explanatory and are mtended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] The accompanying drawings, which are intended to pro\ide a further understanding 
of the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description serve to explain the 
principles of the invention. In the drawings: 
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[0016] FIG, 1 is a circuit diagram according to a block driving method of a polycrystalline 
silicon liquid cr>'stal display according to the conventional art.; 
[0017] FIG. 2 is a waveform diagram according to the conventional block driving method 
illustrated in Fiai; 

[0018] FIG, 3 is a circuit diagram according to an exemplary driving method according to 
the present invention; 

{0019] FIGs, 4A and 4B are diagrams showing exemplary charge sharing phenomena 
according to the present invention; 

[0020] FIG. 5 is a signal waveform diagram according to an exemplary method of driving 
a liquid crystal display according to the invention; 

[0021] FIG. 6 is a signal waveform diagram according to another exemplary method of 
driving a liquid crystal display according to the invention; 

[0022] FIG. 7 is an exemplary signal waveform diagram according to a charge sharing 
phenomenon in the signal waveform diagram of FIG. 6; 

[0023] FIG. 8 is a signal waveform diagram in an exemplary method of driving a liquid 
cr>'stal display according to the present invention: and 

[0024] FIG. 9 is a signal waveform diagram in another exemplary method of dri\ing a 
liquid crystal display according to the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODMNT 
[0025] FIG, 3 shows an exemplar>' circuit diagram of a method of driving a liquid crystal 
display according to the present invention. 

{0026] In FIG. 3, parasitic capacitors Cpl,.. .Cpn are individually connected betu'een 
corresponding data lines DLl,...DLn of a display panel and a common voltage Vcom. 
Alternatively, the data lines DLI,...DLn may include additional capacitors connected 
between each of the data lines DLl,. . .DLn and each corresponding gate line GL, and 
capacitors connected between the data lines DLl,. . ,DLn and corresponding pixels PI,. , .Pn. 
The additional capacitors are implemented as line capacitors for a block driving method 
For example, even though a data switch may be opened after a data signal is applied from a 
signal line Si to a data line DL, the data signal is continuously maintained by a 
corresponding data line capacitor. The capacitance of the data line DL may be designed 
at least one-hundred times as large as the capacitance of a corresponding pixel capacitor, 
i.e., pixel capacitance. 

[0027] FIGs. 4A and 4B are circuit diagrams illustrating the charge sharing phenomena. 
[0028] In FIGs. 4 A and 4B, when charging two capacitors CI and C2 of FIG. 4A to a state 
of FIG. 4B, the following equation is realized since a voltage VI is dependent upon the 
relative capacitance of the two capacitors CI and C2, if V1=0: 

V3-CI/((C1+C2)*V1) (1) 
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[0029] According to equation 1, when the two capacitors CI and C2 are suddenly short- 
circuited, a single capacitor is created with a voltage V3 being stored thereupon. 
Moreover, if CI is at least one-hundred times larger than C2, then VlsssVS. In a 
polycrystalline silicon panel, since a capacitance of the data Ime capacitor connected to the 
data line is at least one-hundred times larger than the capacitance of the pixel capacitor, the 
data signal stored on the data line capacitor is maintained on the pixel capacitor. 
[0030] FIG. 5 illustrates an exemplary gate driving method according to the present 
invention. In FIG. 5, block applying signals <t>i through are sequentially applied to 
charge corresponding data Ime capacitors Cdl through Cd(n-1) with a data signal. Then, 
a n*** block applying signal and a gate input signal GI are applied to transmit the data 
signal to a corresponding pixel Accordingly, degradation of picture quality resulting 
from a charging time dijfference does not occur and vertical striping is eliminated because 
the charging time is regulated after the data signal is transmitted to the pixel. 
[0031] However, degradation of the picture quality can occur because the data signal is 
first applied to the data line capacitors to charge the corresponding pixels in the to 
blocks, and then applied to the data line capacitor and the corresponding pixel in the 
block. Moreover, referring to Equation (1), when C2^ i,e.j capacitance of the pixel, is 
relatively large compared to the capacitance of the data line capacitors, a significant 
difference between VI and V3 occurs. Accordingly, the charge sharing phenomenon is 
dependent upon the relative capacitances of the pixel and data line capacitors. To 
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eliminate the degradation of the picture quality due to the charge sharing phenomenon, a 
driving method in which the charging sharing phenomenon occurs in all of the data line 
capacitors is implemented 

[0032] FIG. 6 illustrates another exemplary gate driving method according to the present 
invention. In FIG» 6, a data signal is applied from block appljdng signal to N„, and a 
gate input signal GI is applied immediately after the block applying signal ends. 
Accordingly, the degradation of picture quality that occurs when there is a difference of 
charging voltages between data line capacitors and corresponding pixels, can be prevented. 
10033] FIG. 7 is an exemplary signal waveform diagram corresponding to a charge sharing 
phenomenon in the signal waveform diagram shown in FIG. 6. In FIG. 7, the pixel 
charging time is regulated by turning ON corresponding gates after application of the data 
signal to all the data line capacitors in FIG. 6. Then, in order to ensure that the charge 
sharing phenomenon occurs, a time margin is provided corresponding to an RC delay in 
the display panel at a tum-OFF time of the block applying signal ^„ and tum-ON time of 
the gate input signal GI. 

[0034] Fig. 8 illustrates another exemplary gate driving method according to the present 
invention. In Fig. 8, a tum-ON time of a gate input signal GI is disposed between a point 
of a last block applying signal ^„ ending time t2, or a starting time tl of charging a data 
line capacitor of a last block of a gate line and a starting time t3 of charging a data line 
capacitor of a first block of a next gate line. 
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[0035] FIG. 9 illustrates another exemplary gate drivmg method according to the present 
invention. In FIG. 9, a pre-charge signal is implemented to accept block applying signals 
<}), to by a data line capacitor and a gate input signal GI. The pre-charge signal is 
applied before charging of the data line capacitor of the first block of the gate line. The 
pulse width of the pre-charge signal is equal to a pulse width of the signal applied to the 
data line capacitor. The gate charging time of the gate line is positioned between a pomt 
of a block applying signal ending time t2, or a starting time tl of charging the data line 
capacitor of a last block of the current gate line to a point of starting tune t3 of the pre- 
charging of a next gate line. 

[00361 As previously mentioned, in a circuit and method of driving a liquid crystal display 
according to the present invention, upon block-driving of a polycrystalline panel, every 
gate is not made to be turned on during one horizontal period IH. Every gate is made to 
be turned ON at a point of a start time, or an end time of writing data of a last block to a 
data line capacitor, in order to make an actual charging time of each pixel regular. 
Accordingly, a imiform screen can be realized because differences in pixel charge time is 
eradicated, thereby eliminating venical striping during block-driving of a polycrystalline 
display panel. 

[0037] Although the present invention has been explained by the embodiments shown in 
the drawings described above, it should be understood to the ordinary skilled person m the 
art that the mvention is not limited to the embodiments, but rather that various changes or 
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modifications thereof are possible without departing from the spirit of the iavention. 
Accordingly, the scope of the invention shall be detemilned only by the appended claims 
and their equivalents. 
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